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Point i: 

In claim 1 as originally filed it is defined, tliat the electrical conductivities of the 
water entrained in the press felts and of the water entrained in the paper web are 
measured. The same information can be found in the description (cf. page 5. line 
17 - page 6, line 1). In contradiction to this, in claim 1 filed with letter of 18.10.00 it 
Is defined, that frequent measurements are taken "to determine the electrical 
conductivity". This definition encompasses also methods, where other parameters 
are measured and the electrical conductivity is calculated using these parameters. 
This definition is therefore much broader than previous claim 1 and introduces 
subject-matter which extends beyond the content of the application as filed, 
contrary to Article 19(2) PCT. In addition further clarity problems are created, 
since it is not specified, which measurements could be meant. 

Accordingly, the examination was carried out. as if claim 1 would not have been 
amended. This report is therefore based on claim 1 as originally filed. 

Point III: 

1 . As far as it can be understood from the description, the measurement of the 
electrical conductivity of the water at the two points defined in independent claims 
1 and 11 . represents only a part of the measurements which are required to 
determine the material balance. It is for example necessary to determine all the 
incoming flows as well as their conductivity. Since it is not possible to carry out the 
method without the knowledge of these additional information, it is obvious, that 
essential features are missing (Article 6 PCT). 

In summary, it is apparent that claims 1 and 1 1 do not include all of the features 
which are necessary to solve the technical problem of the invention, or which are 
necessary to achieve the advantages used in the description to justify the 
presence of an inventive step. Hence, the requirements of Article 6 PCT as to 
support by the description are not met. 

2. Since essential information are missing the definition of claim 1 must be regarded 
as "result to be achieved" so that the matter for which protection is sought is not 
clearly defined. The definition of claim 1 represents a statement of the underlying 
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problem, namely to determine the material balance using the water balance and 
electrical conductivities. However, the technical features necessary for achieving 
this result are not specified. It cannot be understood from claim 1. what the aim of 
such a material balance could be and how it could be determined (Article 6 PCT). 
Even with the information contained in the dependent claims it is not possible to 
carry out the method of claim 1 without undue burden within substantially the 
whole scope, since also In the dependent claims various clarity problems are 
present (see point 4. below). 

3. In the method according to claim 1 the conductivity of the water entrained in the 
paper web on leaving the press means Is measured. Contrary to this, dependent 
claim 6 defines a formula to calculate this conductivity thereby rendering claim 1 
unclear (Article 6 PCT). 

4. Neither from the claims nor from the description it can be understood, which 
problem could be solved by the method as defined in claim 1. In the field of 
process engineering it is common knowledge to use a material balance in order to 
determine for example unknown process streams. Such an approach comes 
within the usual practice of a skilled person and would not justify the presence of 
an inventive step. 

The use of conductivities for different purposes but in order to control paper 
machines is for example known from EP 0462703. US 3.461 ,030 and WO 
9534810 cited in the search report. Since the determination and use of 
conductivities in the field of paper machines is known, it is an obvious option for a 
skilled person to use this values also in balances if necessary. 

In the description it is stated, that it is not possible to know dryness of the paper 
web as it leaves each press nip or as it finally enters the dryer section (see page 
2. lines 8-9). If the problem should be the determination of the water contained in 
the web, this could be calculated using only the in- and outgoing water streams - 
all these streams have to be known also in the method as defined in the present 
application. However, it is unclear, why the conductivity should be measured in 
this case. 
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4 The subject-matter of the dependent claims is in several points unclear and does 
therefore not meet the requirements of Article 6 PCT. The following points 
ra present onlv examples for t he deficiencies in general: 

Some of the formulas defined in the claims are mathematically Incorrect and 
therefore unclear. Claim 3 defines for example "Flow x Conductivity" but means 
probably the sum of the products of flow and conductivity. In claim 7 "wet web in" 
should be equal to the product of "wet web in" and the "conductivity". 



The claims comprise a mixture of text, abbreviations, units and formulas, e.g. 
in claim 7 It is unclear, where the text or explanation stops and where the formula 
starts. The definitions of the claims and their intended limitations are therefore not 
understandable. 

In claim 4 the weioht of the wet web is defined, however, the unit "I per 
minute" does not define a weight but a volume flow. 

Units should be added in brackets as done only in claim 3 but not In the 
other claims. It is not understood, why a unit is given for the flow, but not for the 
conductivity. In this context it has to be stated, that the unit "gprn" used in claims 
3, 7 and 9 is no Sl-unit and not additionally expressed in terms of the units 
stipulated by Rule 10.1/(a)/and/(b) PCT. 

In claim 4.4) a flow rate f is defined, which cannot be found in the further 
claims. This definition seems to be meaningless. 

It is unclear, which balance covers the whole process and which balance 
covers only the area around one nip. It is therefore unclear, wether "Vacuum 
dewatering" stands for the whole vacuum dewatering flow or for the flow of only 
one box. 

Due to the above clarity problems it was not possible to examine the method 
claims with regard to novelty and inventive step. This is also valid for the 
apparatus claims since they are directly related to the method claims. 
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In addition the definition of present claim 1 1 seems to cover also a usual 
measuring apparatus with two conductivity sensors, which is able to calculate the 
difference of both values. Also in this case essential features seem to be missing. 
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CLAIMS 



5 



10 2. 



15 3. 



4. 



A method of monitoring the water balance in a papermachine during 
operation thereof comprising taking frequent measurements to 
determine the electrical conductivity of the water entrained in each 
of one or more press felts on entry to a press means, separately 
taking frequent measurements to determine the electrical 
conductivity of the water entrained in the paper web on leaving the 
press means, and comparing the electrical conductivities determined 
to determine the material balance as the machine operates. 
A method according to claim 1 wherein the electrical conductivities 
are each determined by measuring the concentration of the same 
specific ions at entry to and on leaving the press means, and the 
linear relationship between the concentrations of said ions are used 
to determine the electrical conductivity. 

A method according to claim wherein the material balance is 
calculated using the following formula:- 

Flow (gpm) x Conductivity IN = Flow (gpm) x Conductivity OUT 
A method according to claim 3 wherein the IN side of the equation 
is calculated using the following data:- 

1) Weight of Wet Web, as t per min = f (kg/day % water) 

2) Wet Web conductivity measured or calculated from previous 
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press nip 

3) Showers, as t per min, = f{nozzle size, pressure) 

4) Showers conductivity - measured and weight averaged, where 
f = flow rate, in « per min, as water. 

A method according to claim 3 or 4 wherein the OUT side of the 
equation is calculated using the following data:- 

1) Vacuum dewatering flow and conductivity, as measured; 

2) Press water flow and conductivity, as measured; 

3) Wet Web C per min, as Wet Web in minus vacuum dewatering 
out, minus press water flow. 

A method according to claim 5 wherein wet web conductivity at the 
outlet is calculated by solving the equation:- 

WWI « per min x WWI cond + Shower « per min x Shower cond = 

Vacuum « per min x vacuum cond + Press H per min x Press cond + 

(WWI t per min - vacuum e per min - Press C per min) x WWO cond, 

wherein WWO cond = A -i- B - C - D. wherein 

E 

A = WWI <! per min x WWI cond 
B = Shower 8 per min x Shower cond 
C = Vacuum C per min x vacuum cond 
D = Press J per min x Press cond 
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E = WWI { per min - vacuum C per min - Press 8 per min 
7. A method according to claim 1 wherein the solids balance is 
determined from the following data:- 
la 

5 Wet Web in = WWI « per min x conductivity 

Shower in = Shower t per min x conductivity, as measured 
Out 

Wet Web Out = WWO fi per min x conductivity, as calculated; 

Vacuum dewatering = « per min x conductivity, as measured; 

Press Out =& per min x conductivity (as measured); 

Shower water flow = « per min leaving press nip (Xp) + (gpm) 

leaving vacuum dewatering (Xu), wherein 

Xu = Shower « per min - Xp, and 

Net Web flow out = « per min leaving press nip (Yp) + « per min 
1 5 leaving vacuum dewatering (Yu), and 

Yu = Net Web outflow - Yp. 
8. A method according to claim 7 wherein the vacuum box balance is 

determined from the following data:- 

Solids out = Flow x Conductivity 
20 Flow = Xu 

Conductivity = Cu 
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Soiids In = Solids from shower water + solids from wet web 
Solids from shower water = Shower concentration (Cs) x Shower 
water leaving at vacuum box (Su) 

Solids from wet web = Wet web conductivity (WWc) x Wet web 

water (WWu) leaving at Uhle box 

so that Cu X Xu = WWc x WWu + Cs x Su. 

A method according to claim 8 wherein Su = the flow rate of shower 
water in gallons per minute of shower water removed by the vacuum 
box flow, the amount of shower water removed at the press is 
determined as Total shower flow minus Su, and the amount of Wet 
Web water removed at the press is calculated by:- 
Press Cond x Press flow = Wet Web cond x Wet Web flow at press, 
+ Shower cond x Shower flow at press, 
i.e. Cp X Xp = WWc x WWp + Sc x Sp, 

wherein Press flow (Xp) = Wet Web flow (WWp) + Shower flow 

(Sp), 

so that 

Cp X (WWp + Sp) = WWc X WWp + Sc X Sp, and 

WWp = ?g y Sp - Cp X Sd. 

Cp - Wwc 

and the total flow at the press is determined by Xp = WWp + Sp. 



AMENDED SHEET 



, GB 009902328 

21-10-2000 



10 



15 



20 



-16- 

10. A method according to claim 9 wherein the overall flow in and out of 
each nip is calculated and the measured versus calculated flows 
compared to allow calculation of a flow error which is then applied 
to the outgoing sheet to determine sheet consistency. 

1 1 . Apparatus for monitoring the water balance in a papermachine during 
operation thereof comprising first measuring means for taking 
measurements to determine the electrical conductivity of water 
entering a press means entrained in each of one or more press felts, 
second measuring means for taking measurement to determine the 
electrical conductivity of the water entrained in the paper web on 
leaving the press means, and means for comparing the measured 
electrical conductivities to determine the material balance as the 
machine operates. 

12. Apparatus according to claim 11 further comprising apparatus for 
measuring and reporting flow rates of water applied to the felt before 
the press means, and of water collected from the felt and paper web 
in the press means. 

13. Apparatus according to claim 11 or 12 including calculator means 
adapted to receive said measurements of electrical conductivity and 
flow rate and to calculate the material balance according to a method 
as set out in any one of claims 1 to 10. 



AMENDED SHEET 



21-10-2000 GB 009902328 



-17- 

14. Apparatus according to any of claims 11 to 13 wherein the press 
means comprise the entire press section of a papermachine, said 
section comprising a plurality of serially arranged roller nips. 

15. Apparatus according to any of claims 11 to 13 wherein the press 
5 means comprise a single roller nip. 

16. Apparatus according to any one of claims 11 to 15 wherein the 
means for measuring the electrical conductivity of the water each 
comprise an electrohydrodynamic induction flow meter. 

17. Apparatus according to claim 16 wherein a first such measuring 
10 means is located adjacent to an upper press felt immediately before 

its entry to a press section of a papermachine. 

18. Apparatus according to claim 17 wherein a second such sensing 
means is located adjacent to a lower press felt immediately before its 
entry to said press section. 

15 19. Apparatus according to claim 18 wherein a further such sensing 

means is located adjacent a paper web immediately after its 
emergence from said press section. 
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